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ETASAP STEARATES 


PROBLEM * How to obtain consistently perfect pre- 
* forms and better finished products with 
maximum economy. 


A N § W F R * Plain as the hand of a ‘“‘Plastiversal”’ 
* machine in front of your face! 





In photograph A—the hand of the 
Plastiversal is registering 50 lbs. of pres- 
sure—the pressure required, at a leading 
molding plant, before Metasap Calcium 
Stearate was added to molding com- 
pounds. Such preforms were often badly 
delaminated upon ejection — as shown 
here. 





in photograph B—the hand of the 
Plastiversal is registering 10 Ibs.—all the 
pressure required to eject the same size 
preforms when they contained Metasap 
Calcium Stearate. Such preforms are ob- 
tained perfect in shape—as shown here. 


Use of Metasap Stearates as lubricants in molding compounds results in: 
Perfect Preforms—obtainable with lower ejection pressures. 
Better Finished Products—because rapid, easy ejection results 

in clean-cut pieces with more marketable finish. 
All of which means substantial production economies, longer mold 
life . . . increased output. 






7° METASAP CHEMICAL COMPANY, Harrison, N. J. 


Chicago * Boston * Cedartown, Ga. * Richmond, Calif. 








Newark Officers 
And Committees 
Are Now Selected 


By Anthony Naturale 


Qn January 9, 1952, the Ne 


* 
Section held its annual joint meet 
vith the New York Section at t ‘ 
Military Park Hotel, Newark, N 
More than 125 members and gu P 
re present at this meeting. 
Our 1951 President, Mr. Peter S 
ns of Dow Chemical Co., ope 
the eeting with words of thar 
Directors, Committee Chai 
ind Members of the organization ’ 
their splendid cooperation during t 
past year. He then introduced ’ 
1952 President, Mr. Edward Ri 
f Dillon & Beck Manufacturing ¢ 
Hillside, N. J 
M I | il elco a t N ° 
\ x Sri members and gues 
made several ar inceme . 
duced the 1952 Committee Ct 
: 


as i 

Membership Committee 

Jay D. Sherman of Reed Pret 
Corp., New York 
Credentials Committee 

Robert H. Hoehn of Mack Mold ‘ 
Co., Wayne, N. J. 
Program Committee 

William H. Willert (until June 

f Harting Eng. & Mach. Ce 

Donald W. Biklen (until Ju 

f Orangeburg Mfg. Co., Orangel 
N. ¥ 
House Committee 

David H. Garrison of The Ga 
Co., Plainfie ld, Me. J, 
Publicity Committee 

Edward G. Avkerman of Rie 
Freede, Patterson, N. J 
Technical Societies Council Represe! 
tative 

Edward © Koplitz of Bright 
Battery Co., Clifton, N. J. 
SPE Reporter 

Anthony Naturale (1951-1952 
Natural Pools, Ine 

W. J. Trautweiler (1952-1953) 
Newark Die Co., Newark, N. J.. Ne 
ark, N. J 
Educational Committee 

Peter W. Simmons of Dow C} 
(«0 
Professional Activities Committe 

Wavne M. Schrag of Gering 
ducts, Kenilworth, N. J. 


M Kdward Rowan also 

the financial report and showed 
bstantial gains that 

during the past 7 years. 
Phe eeting was then turned 


t ‘ program chairman, Mr. Wil 
H W ert vho introduced M J 


R. Charlton, Manager Plastics 
sion, Ciba Company, Inec., N. ¥ 
Charlton's tople “The Uses and Ct 
icte stics of Epoxy Resins” was 


sented. Mr. Charlt 
(( tinued on page 17) 
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N el iv ed t M4 I rhe Nation i Tere ce 
et inde! 1 adancee aac k Re nt (ye ra 
iirma ys ethic net ning and fine ipp { 
e mee ! These ‘ ive nade i substantial 
! l oT tel i effort and dollar We're Te 
y 1 the ~ these ne! ind ine ip} 
end tl e tl ks Society r undertak 
i iptt ob wit su S CS 


R iN Gosst Ned | rte 
R I. Lineha ht _ stephet! 
Charles Schitl | H C leu ‘ 
( ire ‘ Vet rmick Stanley | Peter 
Maurice Meltze It Danie 
In t il rea itior ik ul i? ‘ ine 
ind to be change ‘ funct ! adutie ima i 
’ ponent unit e the socrety isa WI ‘ | 
i Ss original COUTS¢ According |\ in the co 1 mitl 
hope to have inf nation for you on such ibjects a 
Profession Activitie SPE Journal and other ite 
le nterest n the sSociet 
Now for a fina point If 1 ha “aoyripe of qu 
ihout the National societ Vy, contact vou National Couns 


suunding-board, bellowing you 


il He'll he | good 


ections to all 24 ections: Or he mav be ible t reconetle 
the differences ou have to the nutual advantage ! i 
concerned. Remember, if you’re going to blow your top 
be sure the steam generates some action for the genera 
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tter to Box 522. SPE Journal, 409 Security Bank Bldg 
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9th SPE TECHNICAL CONFERENCE 
JANUARY 21—23, 1953 


Statler Hotel Boston, Mass. 











A Committee Report— 


Educational Activities Varied 


I qduca 


During the past year your 
n ( ommittee Nas been activel pul 
ling the pr ram which was. pre 
ented to the Council at their meeting 

endorsed 


t Januar ind heart 


i 
i! ficial action of the Council a 
t it tire Wi are nappy to report 
tnat cor derable progress has beer 
ice nee then the accomplish 
ent of mar of the objectives of this 
} yral nicl Vil ar noted a 
re ‘ of these as given in this report. 


1. Organization of Educational 


Forum 


| in effort t nitorm the member 

hip of the sSociet and obtair he 
endorsement ft the S.P.1 Kducatior 
Ire ran i conceived and adopted ! 
bet) oul Con ittec ha been it 
empting t nterest local ections i 
holding i rorun type meeting or 
the general theme of “The Training 
tne Plastic engineer lr} is tar 
Vy ome ich forum meeting has been 

eld, that of the Twin City Sectior 
1Yot, ilthough several sec 


denoted an } 





‘ . have 
tvpe of meeting ind have expressed 
1 ale re to hold a forun Session a 
part f the eeting progran lr 
der turther to timulate loca Se« 
t nterest ! i progran of tl 
tv pe uc! i forum meeting was sche 
aduled a i specia ittraction of this 
ear’s nationa neeting wu Chicago 
nder the direction of Professor Louis 
k. Rahm of Princeton University, for 
erly Chairman of the S.P.E. Educa 
t n Committees who acted as Mode 
itor for the session, a panel of four 
pe ike) two representing indust? 
ind two the profession, discussed th 
general topic, “What would a Plas 
kngineer Know? By the tin 
t! report presented, the result 
f this panel discussion will be know? 
ind it hoped that it proved suffi 
ent timulating o that ma ‘ 
cal ectiol \ l be enc lrawe 
t ttempt i meeting of this kind 
irt of the program for the comu 
2. Establishment of a Technical 
Symposium Committee 
At the ( ink eeting a ear ap 
! ( mit ttee recommended the ¢ 
if ! ent | pe inent com tt 
I the olicitation and presentat 
prcapre i Tundamenta eseal 
ine the held f plastics and 
polymer i part of the itio 
eet ~ the Socrety suctl i «¢ 





ection of papers, 
posium each ear, should appeal t 
the more highly tecnnica ly trained } 
men of the industry and serve to keep 
tne professional members informed of 
recent progress in basic plastic de 
elopmer ts, aS a part of the educa 
tional poli ies of the Soc lety r} 
tvpe of progran would be held cor 
currentt) vith a less technical pro 
yran W order to provide topics of 
nterest to both types of embership 
vithin the Societ 


James M. Church, (iin 


presel ted aS a SV! 


The | ducation Con ‘ 


proceed 


authorized by the Counc 
vith the selection of a subcommittee 
to be known as “The Technical Sv 
posium Committees ind to help wit! 
the organization of the first Technica 
Symposium as a part of the progran 
of the next annual meeting of the 
society ! Jar ary, 1953 The sub 
committee is now being formed and 

te he composed of SIX Members tw 
of which will also be members of the 
Kducation Committes Announcement 
if the members! p of this committees 
and its plans for the next year is t 
be made shortly 

3 Survey of Plastics Curricula in 

Colleges and Universities 
? 


Under the guidance 0 
Charles C. Winding of Corne I"; ) 
sity, a surve of the offerings 
plasth technology and related course 
Db rious colleges and universities 
heing made \ preliminary questior 
naire Was sent to a selected st of 
nstitutions, directed to the Heads of 
tne 1) partments of Chemical Eng 
eering who might be expected ) 
he n charge of such courses or at 

east we informed about then he 
plies were received from 35 of the 

nstitutions sf lic ted indicat at that 

Y offer some courses ! plastics ech 

nology although most were of an elk 

entar or introductory characte 

Or 13 of the institutions gave a 

ibor itory Instructior i! piast 

i part of the curriculun 

It is planned to follow up this firs 
lestionnaire with another request! 
re deta of the various « rse 

f ties, and topics of researé 

a tferent nstitut ons, iva ible t ‘ 

t yineers as a ild tf their tral { 
possible posit vith the plastics 
’ a et late na otnesk a 
e part of educationa nstitut I 
Te i Tulle? yra | t é 


gV approaching tnhat otf tne 
i Program setting for 
istics ceurriculu Tor envine 


dents 


Promotion of S.P.E. Educationa 


Program 





I} idditior to the appea t 
tio! for an Educationa t 
l is mentioned previous 
rie I < to De Wwritter 
‘ ers « iis Committee are ] 
ed the S.P.1I Journal and 
ppear in forthcoming issues und 
to be ade ted to ¢ 


itional topics 
! e the interest o!t the met! 
ir Societ n the t pe of tra 
SI ld seek lo iVvancemel t 
? T S107 
Als« contact between ir ( 
ttee and the local sections throug 
tne l ntment of i local repre 
ative education chairman v 
ight t elp promote the Nat 
Education Program at the loca 
| der the condit ons oOo 1 t re 
C¢ st ition of the Society perta 
t tne membership of the kdu 
Committee (Article NX) one-third 
the Ce tte ~ appointed eact 
for a three year term with lengt 
‘ ‘ ted to two terms 
tiie y tor a rotatior n the 
bersnil t the Committees This 
tne I members of the Con 
hose terms expire are: Mr. H 
Re ‘ I Americal Viscose ( | 
_ 








i 
al The Westfield River |] 
Compa ind Mr. Murray Olyp 
’ | |’ neeton Universit. lr a 
t M R. G. Leonard, on | 
ibsence fre UL. S. Rubber Cor 
e serving in the U. S. Na 
ked be relieved of his Con 
ippointment for the coming yea! 
ssistance f these el ! he 
7 this ¢ mittee, ¢ ine free 
heir ¢ ' d effort in the interes 
tne Socrety, s gratefull CKI 
eager We ire pleased to al 
t! 1) Ske and Mr. O 
‘ vrreed to i eappoint ent 
inot t ind it S ped t 
er : pers tT? pre 
( al sc ‘ sent 
I ‘ \ replacen t for 
SPI OURNAL, Fel 


OEE lll 





eport On The 


EIGHTH SPE TECHNICAL CONFERENCE 


Panel and forum discussions, a 70th century archeologist, prize papers 


and excellent speakers make diversified program. 
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The banquet at the 8th SPE Technical Conference served an enthusiastic g 
Maris spoke on military applications and research 





Genera 
S degre er pe i dq Ct! { 
Stl Tech i SPI ere ‘ 
ad ‘ ~ ers ind v S 
kor } ’ é mee nys Na \ 
ad e ! ing tec! ‘ a} S i 
ficers and Councilme re evidel 
Conference tha has pre rene ‘ 
Wedne sday orning the (4 l elected t 
_ The panel on New Applications Jack Davis, Eric Furholmen 
\ i isu eature nis 4 nie nee i tine nu Thomas Muckentuss Wynn Cope Jean O Reinectre James 
} Johnston 
nel and forum discussions, dient pa 
These discussions were tape ecorded, and Lunehe | ke. § PD’ Al preside 
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—_ ' : , \ 


Applicatic 
Hil 


ary 


and 








sker G. F. D’Alelio 
Day 


SPE's Executive-Secretary Bess 


and John Groesbeck 





A view of the registration desk at the 8th Technical Conference 


reed with the remark made by John Bent, “1 
! i ret rsoppr'e le SP] ade pre 
ts ‘ Banague t the ners of he p 
pel ‘ heck ind enyra d certificates; David 
f ¢ ind, Lester Engineering, $200; W i 
iN bud C} Detroit Mold Engineering, S100. Au 


r t pres rt i i presented dt 
{ ! ite d Rober General Electric, Eric 
| ! rize the SPI ipel pin de ‘ test 
Islyn 1 en Was presented wit black pla 
\\ O. Bracke The gave engraved 
| i President Soci | tik nginee 
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REGISTRATION 
Member ere pleased t t rapid reg 
nh pro ‘ hic] ited the , ’ 
é ad re ‘ Liting I} tack pp it 
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SPE NATIONAL OFFICERS FOR 1952 


William ©. Bracken, President, a embe 
ts Department, Hercules Powder | He gradu 
lufts College, Bedford, Mass., with a B.S. de 
ca yineering Immediate er ne ad 
: ral (ne cal ¢ par | Butta H 
l shor ‘ the ¢ dge, Mass., } 


eae) sa chemist a | ye? ‘ Ss 
ig Dela il is a t t Hercules 
products plant at Parlin, N. J. He 2 rned 
y , ember f the H ( illose } t 
gx sec and later served i issista | 





Walter Oelman, Vice-president, was born and bred 


He left home long enough to attend e Univers 
s and the Harvard Business School. After ne William O. Bracken Don F. Hoffman 
the real estate management held, he entered the 
Ml Hy nas rece ed mst f his education ittendins I 
the Standard olding Corporation, where he 
school at St. Johns University, Toledo, Univer 


Vice President and General Manager. Always active Det 


initv work, Mr. Oelman is a member of Dayton’s ee 
. Solr 
Club and treasurer of the Cit if Oakwood Adan 
Sr. Corp., and vice president of the Reliable Fire Other members of the National Couns ure 
{ 


John W. LaBelle, Secretary, is associated with Kop I ‘ 
( Inc., as Sales Manager New England District Buff Richard J. Fra ul Cel ub OF 
ed his bachelor’s degree in Chemical Enginee ng | J. Swift, Jar Prod Irie ‘ ‘ G. | ! 
Northeastern Universit, a 1932 A fte bering I | Goodri ( ( ind Li 1 Pentland, ID 
| 


Eastern Gas & Fuel Assoc. for five ears Ne 

Tar Products Division of Koppers Co. as Chief nm, msulitant 
n materials and processes, In 1946 he was trans 

the Chemical Division and has been dist 


nager in that division since April 1949. He ha Northern Indiana; L. H. Barnett, Loma Plastics Inc 


e in the Societv since bes va ” N h Texa N. 1 ht t App i Plastic 1) 
iN ystor Brass Work Nort! estern | ! i i Ro Gs 
Rea \ int La iil (luebe Richard H Bru 
Don F. Hoffman, Treasurer, has long been active in the Bakelite Co., Rhode Island and Southeastern Massacl 
ffairs of SPI He is one of the niginal member etts: G. V Delaire, Eastmat Kodak Co Rochester Dear 
Societ Mr. Hoffman is Product Engineer and Plant Otte, Plastic Part A Sales, Saint Lou . Cae | Ké ! 
r in complete charge of the Plastics Division of Wright Mfg. ¢ , South Texas; Elbert Da , Ne s 
Winter-Hebb, Inc. He joined the compar n 194 Co., Southern California; Robert Dunham, Owens-l 
qu pinee? Prey iousl\ he has been a draftsmat (slas Co., Toled kt H Huvyins, Do Che 


Toledo Mold Co., and Owens-Illinois Glass Co. He Canada, Toront Jerome | Oo, Minneape Hone 
echanical engineer with Owens-Illinois Glass (C: veyulator Co Lo pp Midwest; Sherwood I[ Young, ¢ | 


engineer with Detroit Mold Engineering Cor} Church Mfg. Co., Western Ne england 








Now! New & Larger Quarters 
At 554 Eben Street 


NEW HAVEN, IND. 


MORE DESIGN FACILITIES BARRIER-PRIBBLE 


(PRINTS TO 42” WIDE IN OUR OWN OFFICE PLASTICS CONSULTANTS 


MORE DEVELOPMENT AND 
SHORT RUN FACILITIES 





SAME P.O. ADDRESS: BOX 55 FT. WAYNE, IND YOUR extra hand 
NEW PHONE NO. 5273 NEW HAVEN, IND 

















iz lastical Archeo ogy 


ii 


( 


eal 


yroH 


1) 
(‘onterence, 


fouch, the 


weceecd 


Biorksten. industrial arche ologist, 


‘i 


Mice sting 


j 
OISCHUSSES 


jorksten 
Laborat 
4) or } 


By Dr. Johan B 
Resear 
Ma 


the 
Aye 


Speaking hye fore 


- 
Plastics 


,VISth SPE 
Thus with 


Tech- 


the hun 


early days ot the a 


: , 
Spe aker makes some pre dictions as to the tuture ot plastics and 
SOME remarkably cogent and prontable ie ho? DProdvress, 
s prepare I Henry iollard, Research Photographe BR kste 
ato vs 
This year, 6943, the Society has taken the somewhat unusual step of 
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asking distinguished persons from distant scientific fields to speak on phases 
of their areas of study which bear upon the general subject of plastics and 
thei In the last 
remarkable 


uses, few years, as most of you have heard from press re 


significant on the early history 
of the development of plastics have come to us from the field of industria 
archeology. Prof. 
discoveries 
Both of these gentlemen are 
with us today and I have asked Dr. Bookbrowser of the Southern University 


ports, and discoveries bearing 


Foremost in this study have been 


Dr. Johan Bijorksten, whoss 
fruitful and thought-provoking theories. 


Bookbrowser and his 


pupils, especially have 


viven rise to 


many 


of the Fifth Meridan, U.S. A. to say a few words and then to introduce 
Dr. Bjorksten. Dr. Bookbrowser. 
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End of ruptured tunnel with preserved vehicles 


when about 1970, the glass 


imple, 
filled laminates exceeded == steel oi 
trength, 1990 the fer 


utilize its 


around 
began to 


\\ he a 


tilizer industry 


flue. dk by products for plastic pro 
duction, bringing about low cost 
luorit.ated resins, and again when the 


available 
industry 


polyphenols became cheaply 
fron the 
ignin 


We shal return to these 


po nts later 


chemurgic§ forest 


turning 
Qe ‘ y 
1950 a yood nun 


Between 1930 and 


ber of plastics had made their ap 
pearance, neluding, for example, 
nelamines, allyls, epoxy resins, sili 
cones, siloxanes, fluororesins, meth 
acrylates, and presumably the less 
stable and therefore not preserved 
butene sulfones and vinyl chlorides. 
Being already familiar with alloying 


techniques from their metal technol 


wy, the plasticians of that day were 
quick to grrasp the 


nly copolymerization, but par 


possibilities of not 


icu- 





larly of intermingling  procee 
ires which gave commingled 
atomic lattices, and thereby i 
creased strength and _ tenacity. 


The greatest progress in mech 


anical properties came about as 
the fillers were pe rfected. 

About 1950 the glass filled lan 
nates apparently began to be 
ised mostly for relatively sma 


items such as cabinets, boats and 


military implements, Phe dis 


covery of treatments to effect a 
moisture resistant chemical bond 
between filler and alkyd type 
plastic must have taken place 


about that time, for the number of 
and size of the 


dramatically 


applications, Spec 
mens both 
during tne 
Since these specimens contain 0) 


ncrease B 
following decades. 
resins, it Is easy to date 


about 


ganic 
then 
5 years, 


with an accuracy of 

by the use ot refined 

isotope techniques. 

About 1970 the strength of the 

filled lan had 
where surpassed st 


Rigidity of the 


nates reached 


they 


glass 
the stage ee! 
in tensile 
structure 
that of 
resin, bond 
ticularly by 
The Se 


not only on a 


strength. 
was made comparable to 
steel by 
filler, but 


design tech 


Improve ments in 
and quite pat 
nrenious 
advantages 
weight, but 

thus can we 


niques. held true 


basis. Only explait 


cost 
the prevalence of these plastics fron 
that time on in 
ores were still abundantly, though dis 
tantly, available without resort to ex 
pensive deep mining techniques, 

As soon as the rigidity problem was 
solved, it that these plastics 
became standard in automotive and 
constructional parts, where the weight 
important as well as 
from corrosion. 


an age when rich iror 


appears 


advantage was 
and freedom 
Bridge design was changed drastically. 
A steel miles long would 
break from its weight, 


low cost 


cable 7 


own and so 


o x ‘2 ? : o 
Oi A ws i ie 


This view is of low-cost housing units formed by extrusion. The extruded tubes 


were then sealed and finished. 





u ? and fluoro plast t 
destined 


det p mit 


e silic 
tected glass cables were 


play a key part in the 


techniques, which came nto p 
vhen the surface deposits of valua 
minerals had become exhaust 
through the reckless exploitat 


the early industrial era 

Glass Laminates 

Ve oped tor g 
found the 


ques de 
yn had 
nh extrusion 
ng. Fibers, 


surtace ayers 


Wise tecke 
- also 
and 
treated to pre 


a nat 
Injection n 
surtace 
d rectly copolyme 


able with the plastic used, were Int 


gled as a part of the plastic gr 
problems of flow ch: 
techi 


produc e by 


iles. Onee the 


acteristi« were solved, th Ss 


made it possible to 
jection molding and extrusion, obj 
of mechanical properties approacl 
f not equaling, the properties 


Along with these refinements, 
dimensions of the 
ncreased at a steady 
2Zlst and 22nd 
specimens are s! 


hand. Arou 


find considera 


njectior moid 
mens 
during the 
The very 
enough to hold in the 
the middle. 


furl ure 


Spe 
centul 


oldest 


1950's we 
and cabinets made by ir 
Around 1970 the use 


such as reinfore 


old ng. 
components 


tion n 


house 


beams, wall panels, ete., become f 
quent, as illustrated, for example, 
the Figure 1. We see here, lear 


against the wall panei fo 


The 


Was 


press, a 
dwelling. 
photo 
house 


two story 


njyect 
press in the also toe 
up to produce component 

The application of extrusion te 
niques for filled materials is iilust 
ed by the 
traffic tunnel. 

This 
catastrophe 
referred to. As we 
cars in the 
their 
recovered and are he 
photographed in ¢) 
original state. TT] 
traffic tube 
by extrusion of a! 
lv crosslinked polyet!] 
ene, using as fillers « 
bon black and ¢ 
fiber, to the extent 
45° ot the tot 
weight. 


photograph of al 
seve red l 


Bookbrow St 


tunnel was 1 
Professo) 
uncovered 
opening, the tunnel 


the emains of occupants, we 


Was 


By the 
the bodies found i: 
tunnel, 
from 
activity of st 
intensity, we 


way, an 


and protect 
decay by ra 
hound 
had a 
about his left hip, 


which large s« 


viously from a su 
cal operation. On 

section, my distingu 
ed friend, Dr. Re 
bridge, found that t 
body had the left | 
of his hip 
of a 


bone mi 
os 


: 
cross-linked } 
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nforced polystyrene co-pols 
pern itted rapid product on and 
same time contormance Vitl 
nal house forms, to which the 
ation seemed to cling from tra 
ong after any) engineering 
I thes partie ilar torn ‘es ] nad 
at exist 
nates from stvrene-alkyd 
ae 1 epOoXy resins were mo} 
om ndividual custom design, 
esented the luxury housing 
sulation 
tne photographs - sl! 
\\ Cost structures, l 
ed T ‘ mal? body ot tne 
f is ade by extruding a 
piasti ‘ hydrocarbon 
plastic was then exposed 
it fron the inside, whicl 
itile constituents pres 
ne ext islor mix t Do 
eate a toa structure in the 
} the Vall VI e the it 
4 ained a hard and ec! 
esistant skin. The build 
hen spray painted on the 
a higniy resistant 
pe finish, carrying the de 
gments For Vindows I 
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astic This plastic part of 
irge bone was glued t the 
ill I he bone by means Ot a 
vhich proved to have a phos 
i polymer structure Appare ntiv 
spt rus atoms provided the 
i affir tv t the caiciul phos 
he bone structure, while the 
pa t I rit ct ent adhe red 
polyamide plastl resulting 
tary structure is strong 
t! al t! rriginal bone 
ic Houses 
sing as a Das quiremet 
lmial ict nen, as it s now 
is but natural that the newly 


nN akit 
be 


g and 
t 


urned 


lastic, should 


ry i p 
Ss Dasie need. The work oO! ex 
ind of Injection molding of 
nents had paved the way, and 
28 we find the first houss whict 
ee! njyection molded in its et 
Reinforcement gave strength, 
ng gave insulation, and by con 
g the two with a mass produc 


technique, it Was now possibl 

oduce better housing than the 

ie man had ever known be 
2 or 3 operations and using 
y tons ot plastic. 

he upper strata of Chicago, sa 

sponding to 2050 till 2150, we 

predominantly three types ol 


structures: the low cost hous 


tubing, 


ade by extrusion as 
then caused to sag along tw 
by the application of heat rods 
e floor, so as to produce a sem 
ir structure. This was the low 
housing of those days. As_ the 


range, injection molded hous 


ide from glass or polyamid 


Silicon Plastics 


Phe Silicons \\ 


eady in the hdadle 
iry, but at that t 
duction limitations 
them expensive, and 
tural sources is Ss 
that the incent t 


ibundar ti\ 
chnology 


tor a t 


ty the 


same 


The fluor 
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scale, parth 


iture esistane 
creased mechani 
desirable Based 
studies elsewhere 
the appearance I 
tics on a rae 
he adop ? 
ca ren e? 
supe rpl pl it 
here nad pre 
ijread 
ited) plast 
a heating 
1) ince nig 
. ast e } 
precluded us 
pricd . 
Ac l 
li e produc 
ert nau 
acturing I t 
id already Dec 
field f n ! 
ich as Ul ( 
Us D ect! 


aid not 


ated 
| den 
they suddenly appe: 
ilarh 


parts, whet 


eat chen 


availabk 


pina Clear pias is ese a 
the desired wind areas, ply 
vy applying masks sulating tape 
hict reflectec the heat ipplied I 
he foaming step and masked off the 
paint spra so Ul tne gina ea 
istl« is p) st a These \ 
dow areas. Molded sid alls were 
sed Sea tT } ds ‘ 
if ibu i structures 
c} ere rt ed the sing 
perat vere adiant nheatin i 
rangements. Subsequent about the 
ea POOO, the ~ equently ‘ 
( intered heating arrange ent Was a 
ce ne struc lre ¢ pe sed of a tub 
lar arrangement of polyfluorohyd) 
carbon co-polymers Phese plastics of 
fered a possib itv of circulating heat 
ed water at temperatures where man) 
ithe rp astics would s iffer from ¢ reep, 
ind at the same time con pi sed pel 
forated men be rs, acting as acoustica 
ng, and permitting a low fon 
entilating purposes. You might be 
nterested ! i few Vords conce?l 
ng the hig temperature resistant 
plastics of silicon o1 fluoro type, and 
Now the he adop 


, ‘ 
‘ 


ft Ul 


dence a 
20th 
ical pro 


ivy have made 
carbon trom na 

t . abunda 
ist the more 
silicons as base 
exist ther 


as 
ite als ‘ 
( a 1080 vhel 
i na substantia 
iirpiane and 
‘ mie hign te ) 
togethe vith , 
Strength appe ared 
! correlation Ul 
‘ uur belief that 
ne lorinatec pl. 
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thods to eco! 
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rtilizer productiot 
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| rh ‘ is 
ned ‘ ist I 
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nduced by unilateral heating 


sential al al ‘ 
dates back to the 1950's 

Research sponsored by tl 

panies brought about the 

f botl col and flu 
aire« rea ! nvol 
des Chu vere created tl 
esil ind a new patl of « 
found. These developments 
the polysiloflorine amide 
Dbecu ‘ the ba 1 t! 
paints’ s ell Known to arel 

rKiIng ith artilac iter t 
hye J 4th cent , 

r} ‘ a good dea ! 
that ne ny chloride i 
the { ver priced bu 
! I “a idl\ el ved ! 
popula it t! Lityie 
the ~t i 1 re 
nat t ‘ ib ed t the 
ndurance t! igt ! 
there! ‘ do t have 
erved ! t! e cal 

rink tent f dust ’ 
‘ al nabitatior 
a it nat 
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Plastic Panel Surface Case-hardened by diffusion of cross-linking 


agent from external area 


Wh le the phenol resins had ! 


eased in occurrence all along on 


iantitative basis, their occurrence as 


it percentage ot al resins had beer 
eceding, due to the spectacular ! 
crease i" the ise of thermoplast 
‘ ! in the “Oth and Zilst centures 
This trend vas accelerated by tne 

fection of crosslinking agents fo 


thern oplast cs, Which could be ui 


ted after molding either by curing 


by chemical diffusion, or radiati 


I th inne! he materials coul 
b xtruded njiection molded a 
ne oplasti but could ther be 
iused to « nk, » as to acquire 
he heat distortior esistance f the 
the etting S 


The comeback of the thermosetting 


aterial did not materialize int 
the end of the 2ZIst century, when we 
find a irger percentage of samples 
f phene based plastics, this time 
based on polyphenols such as reso? 
cimeot, pvrogalio and then somers 
\ detailed analvsis of the mput ties 
present ! t! ‘ resins leads Is to 


conclude that thev were prepared fro 


gnin, and indeed, their prevalence 





the next centuries follows ck v the 
xpansions and contractions of che 
rrical forest industry 
In studying the smaller inject 
iided artifacts We Sool found 
pe ble to date them without resort 
t the tedious soto pe technique, 
re a) tudy of the echanica 
tructure The iidest specimens, say 
ip to 1955 or so were usually ur 
throughout; even the color was 
evenly d spersed tl roughout the mass 
\ the 31 Ze ot the articles increased, 
eater differentiation i structure 
pbeciime mechnanica and ar econome 
ecessity. Colo S imparted by su 
face coatil > vhict fuse vit! the 
istic t 1 unitary body, which car 
t he parted by mechanica means 
The seemingly contradictory equire 
ments of surface hardness and ma 
t stance togetne wit! freedon 
tron brittleness and hig mpact 
trengti ire met n three ivVs t 
irface « ting a tough inner core 


ite) lave! of ex 
~ 





complete if I failed to mentior 
itstanding exception, 

This painting, signed by Glas 
has been dated by SOTO pe ana 
to 1950. We cannot know just 
the artist had in mind, what t 
onal or ceremonial significance 
contemporaries may have giver 
But looking back throug! the mil 
nia, | ke to think that his work 
art symbolizes the state of the p 


cs industry at the time when it 
painted. It was an infant then, 
with eyes wide open, just awake! 
to awareness of its great powers 
holds two symbols; a prin tive 
gun, signifying military applicati 
which in the century following 1 
tured into patterns the contempora 
of this painter could hardly have 
avined; and in the other hand, a b 


ding flower, signifying the peace 
ipplicat ons which made mat! a 


ndependent of metal ores, and f 





Early painting by Glasier 


ned the tructural materials 
hich the world we know today 
neve nave become a reality 
I ‘king back through the 
a, ‘ must adn t tne gre 
ind cefulness of those ea 
t no it two centu es D 
i ive into being, whe na 
creat energy ine laiied ¢ 
r ! ins history, gave u 
it nd the ister) I 
ist nict ade an era ») ( 


trographet s planning a symp 


n “Instrumental Methods of At 
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EXTRUSION OF VINYL FILM 


Blou 
this 


molding 


ersatile 


roduction 


t ef review of some 


the poss bil ties < 


inside 


ew industrial developme 


Albert M. 


oT rery thin vinyl nln is 


material by cutting cost pe 


adata W F 
itfered by 
‘nt. In the 
wounds ol 


Stover 


no 


SGQuare 


1950 over 100,000,000 | 
dered vinyl film were produced 

nsumed in this country. This 
pares With about 27 LOO 000 pounds 
47. It is almost impossible 

e the potential ncrease ! 

arket if the price per square 
film could be reduced to on 
e-quarter of present prices 

tl consumptior ot hin n 

a, the ndustry trend was co! 

vards the anutacture and 
l thinnest possible gauges 
I Die ! calenders Howeve 

tlenders today cannot produce 

) \ ) s in thickness be A. M. Stove 
equipment limitations; as ta 

KI ! ( calenders are pre ih ne i 

yg commercially below 1] hould find u 
H cet the price per square yard, ease-pre t 
> ed ! vith the price pe xample t 
compound, has reached a is a disposab garbage 
for most calender op nside ning of | tic 
I lr this talk, a process cardboard . . der 
, bed whereby nyl film on pape bag int a 

ry can be produced nm anv ae tainar L wat cht p 

thickness ranging fror (24 ean be fabricated by ti 
to O01, or even as thin a es 

( tinuous film over 100 wick ager i Ki 

easily be obtained. TI larges thin anee 
ilgre ections ! 
this process see — 

T n the range of .00 ind n keeping bird 
Although the pound cos ting freshly planted g 
gauge fill may vell De ec diet 
higher thar fill ack t protect : ind 
( ses, the cos pe squ ‘ expected it DD 
ild be approximately) pr ts, On camping p 

: te the thickness, nd the keep ul A > 

es } re Fi thir 
7” poss ble t ¢ ‘| 
ry Thin Film the possible u 
the technica aspects ! Phe fac I 
ered, it ght be ‘elp de thinne 

j an the unefalnens of. and et se ceab ‘ 

é irkets§ fe ery thin f sold at a price { ict 

b is end-use f course rn house le ! a 
packaging applications Dbarygall TAL cu 

Since t acts as a ba) intages t 
p tection igainst vate! competit ! 

d dust. Film of tl tvp pipe t! brid 
a il ersa acceptance als s 
[ enolds of America f It ! rder at tl 
I ises suc as tne SLOrape brie 
na easons in dust-} elo} t late 
th-p f enclosures Wi b ( ‘ 

‘ nite snirts car De Kep é Ss D ! 

t clear ! he suitcase : Init 
noes Cal De Kept etul ! ! 
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sive yu eas 
d antling’ quip 

l} i ‘ ! st nece i to 
i pre! K. SS etime exper 
ent ‘ pounds do not always be 

is expected As most of you 

rn p ! chloride col pounds, 
h t 7 i! naterials, will de 

pose f excessive heat is applied 


ong i pe od ot time The 


legradation of polyvinyl chloride car 


) e autocatalytic and can release 
inge quantities of hydrochloric acid 
ri The carbonaceous residue tends to 
dhere ery tightly to the acid etched 
ta » it is best to avoid this sit 


i ! We found that it was neces 
iry to ae se a eans of getting the 

blowing die apart in a hurry 
hey trouble occurred, as well as 
hen any successful run ts’ termi 
ited. In our first attempts, we made 


i tuble sma enough to put under the 
placed an automobile jack 
nereotr We ther tried to foree the 

pin out of the die with the hy 


pede n 


adhesion of 


lraulic pressure exerted by the 
We soon found that the 
the compound to the die and the cor 
hydraulic jack 
extruder off the 
to pushing out the 
re pin. We overcame this difficulty 
thick annular steel 
ny vith diametrically 
tea . tts Th _ 


pit Vas sucl tnat the 
ply ra sed tne 
! pre ference 

rn the ise ota 
Oppose ad slot 


~ | iced or top of the 
I I 


die, around the rim, but clearing the 
pin. This is attached by chains 
Ire the ears to the table holding 
ack Che jack Is used to force 
i eviindrical stee tube against the 
hotton of the nandrel or core pir 
force it out. After a little expe 
nee t was found possible to get the 
adie issembly apart na matter of a 
j ber of minutes instead of a nun 
he 7 nNours v} cl was required 
nev ve first began our oxy ments 
Blowing 
In the tart of the operation the 


ibe > pinched off and the extruded 


ite “ tne? nflated very slightly, 
tf iir and the end is passed throug! 
Ue Ze rolls This effectively 


iis the ippe end of the tube \t 
point, additional air is introduced 
ug ie die which causes the tubs 
xpand to S1Z¢ rh Ss eXpansior must 
slowly, or a tube 
i very uneven diamete \ 


desired degree of ex 


reached, the air suppiy Is 
s in process. The air is sealed 
! betwee! the nip rolls it he top 
ind the die at the botton To change 
rauge { t! extruded fit it ~ 
\ hecessary to Vary ne speed 

he take ip s. If To. Xample 

e arrangement is such that 4 n 
s being produced with a giver 

‘ ’ conditions t s poss bl t 
hange ery quickly to 2 on flr 


rate causing it to thin down from the 
former thickness. To change t 
nstead of 2 mil film, it is merely 
necessary to double the 
igain, while mil film can be ade 
DY a Tturther ¢ 


rate 

Wher starting up operath t 
find it advisable to run with a large 
amount of bleed stock to prevent i 
tial hang-up in the die. One the 


stock is flowing freely throughout the 


the bleed cal te cut back 


to a minimun 4 small amount of 
bleed helps prevent stagnation in the 
head. We usually find it advisab ti 
start with a die temperature 20-350 


for standard ope) 
Ones the tubs S 


thar we UuSeé 


rmwel 
ating conditions 
operating the extruder near 
speed also seems to n 
the flow characteristics of the 
compound and seems to prevent stock 
stagnation because of the higt 
throughput. In our initial work in this 
found it 
highly stablized, overlubricated vinyl! 


worked out 


project, we advisable to use 


compounds until we had 


the necessary operating techniques 
Suggested formulations for prelin 
nary expel mental work are given lt 
lable | 

TABLE I 

191-126 
Marvinol VR-10 100.0 
Dioetvl Phthalate 5.0) 
Dyphos 2M) 
Tribas« 4.0) 
DS-207 OD 
A\crawax ( 0.5 


‘arnauba Wax 2.0) 
Titanoux RA-N¢ 12.0 


196-5 


Marvinol VR-10 L000 
Dioctyl Phthalate 0.0) 
Dibuty] Tin Maleate 2.0) 
Calcium Stearate 1.0) 
Acrawax C 2.4) 
Mineral Oil 2.0) 


It is obvious that the plasticize: 


content used for very thin film is cor 
siderably lower than that used for 
the heavier 4 gauge film, which is 
isually about 45 parts or 
f resin. These 


eld entire ly sat 


Loo parts 


compounds \\ not 
sfactory fi because 


a waxy or greasy feel but they are 


recon mended fey) determinat or ot 
‘ perat ng condit ons and the adeve p 
nent of the necessary operator tecl 


~ 


genera 


purpose fi n vith 


a better appearance IS giver 


TABLE Il 
Marvinol VR-10 Oo. 


Dioectyl Phthalate 0.0) 
Dibuty! Tin Maleat« 1.0 
Advance =H oy 
Calcium Stearate 0) 
Carnauba Wax 1 
The following set of conditions were 
uund suitable for the operation of 





i | Modertr 


Mac} 
extrude equipped w 


Plastic 
Cornoratior 
head 
TABLE III 
Extrusion Conditions 
Start Main P 
of Run of R 


nete! d e filn 


( Pir ) >t) mm 
1) Fac ) ) mH 
Head Temperature, I 
yt) tt) » 


| S sectlor »-2H0 ‘ 
Second sectior 420 
Screw Speed, RPM 41) 


Screw Temperature Not A 

checked” check 

Hoppe Temp Not N 

checked check 
temperature. Neithe 

used 
Table IV contains 
data on filn 


aDOralLory The 


physica 
San ple S prepared 

\ extruded 2-m 
vas extruded at 420 F while the 
endered film was prepared at 320 
You will note that the 


cessing temperature has 


higher p? 
cont! but 
to the higher physical properties 
the extruded film. The highe 

strengt! 


is particularly outstandir 


TABLE I\ 
Comparative Physical Test Data o1 
Laboratory Calendered and 
Extruded Film 
Formula Based on 100 
Resin and 45 DOP 

Calendered Ext 


Processing Temp 20°F 32 
Pensil Ibs Sq i! 2HOU PATEL 
Elongation, % 170) 12 
100 Modulus LSOv 18 


With grair 910 l 


Across grair USO) HI 

| s containing this quantit 
plasti r tend to be too soft 

he ire as thin 2 mils, and a 
plasti ! ito s preferable 
al ippil itions lr Table \ 
ett t f lowering the plasti er ¢ 
tent from 45 to 30 parts of DOI 
100) parts f resin is show: \ 
cided increase in tensile strengt! 
Lov modulus is observed, and 
crease in the Elmendorf tear strens 
eading 


“ABLE \ 


i 
Comapart Physical Test Data 


I i ( Rati 
100 Resin: 100 Re 
DOP 30 DO 
Tensile, Ibs. sq. it 2600 4 
| gatiol 17! 
100% Modulus Ri 
kiln | f Tea Ds 
With grair y1/ 
\ Ss gral RI 
Si plastics se th stre 
(Continued on Page 24) 
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+4IGH IMPACT 


TYRENE and COPOLYMERS 


T he de 


; 
,) } Mrenxn IS 


( (Op ite nt 


continuing 


oduction 


e progress in a give! held 
seesawing back and fort! 

a adua developments of ma 
processes, equipment, and end 


New t 


materials pern 


pplication of ditferent processes 
g perhaps a type of equip 
nicl nay be ntire \ new oT 

borrowed tron anothe. tes 
Ther with the process and 

ent a' lable the end use pre 
are developed Deficiene es ! 
oducts o} pe rhaps Incomplete 
n of the possibilities of the 

ent nvite the de velopn ent 
proved ateriais and the 

epeats 

present day plastics injectiol 
ling ndustry vith its almost 
ntless familiar end products is a 


The relatively 
mold ng 


tted 


a growth 
ucetate 
1929 


ible ce ULOSE 


ntroduced in 


ition of the 


peri 
principles of the 
to the pr 
of plastic parts. As the ma 


machine 


die-casting 


vailable and were te 


better wit} 


rhie «i 
ned to Tunctior 
nolding powders were de 

ed Phe 
dified 
and polymethylmethacrylate 


cellulose ethers, rie 


cellulose esters, por 


ntroduced n commercia 

nit nve vVears alter tne 
> I njyection molding 4 
this « mury ! 1934 


se Increase 


‘ 10) uch i ‘ 
t ne quality of these a 
ers and a multitude of spe 
nan almost endless variet 

Vas produced, The px SI 
I ders advanced siowly Initia 
esins were not desirab 


appearance oO! a per 


However, intensive studies 

t ! nethods and equ pment 
the product so that by 1944 
percent of this country’s 

huctior ol thermoplastics was 


rene ly the next four years 


of polystyrene advanced 
The plants and know-how de 
ped in the synthetic rubber p 
ade available an abundance 
e styrene and together wit! 
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proved polymerization procedu 
permitted preparatiol | ncreaser 
imounts ot Detter polyvstyrenes al 
progressively lower relative cost. Ir 
1U48 ver one-quarte ol ir the) ( 
plastic production vas polystyrene 
and polystyrene productior imounting 
t some L50,.000.000 bs as ubou 
velve fold greater than in 1944 
rhis emendous tit Case n the use 
f polystyrene did not indicate tha 
t is ne ldeal pla It did have 
i Valuable ¢ it f properts 
high hardness, good dimensior 
tab t\ Since ntained 
e plasticizers xceller ectri 
cr acte Stic peciti yra 
Xe ¢ t ! ind Cla ind 
‘ Irse + \t he ‘ 
{ nad ( i dehcienci ! 
hich we t it ! ed up fj 
‘ ‘ First t 
relat br ‘ t lacked th 
igt I » ne 
a plast i a } _ ere 
ght be considered dina ‘ 
Second ths t¢ re hic t 
softened sufficiently t dist to 
shape Vas ) el igt (] 1s I 
to be exceeded it a ! isehnold and 


ndust 


genera 

perfec 
erce 
As « 
act 





Paul M. Elliot 


Pau M 


Elliot 


al applications Even be 


purp ( } re t 
ed itt pt ) as 
e th e defici ‘ 
i s 1944 ep i 
tt king the nd +} ‘ 


Pure? Oy Jpele ( 
}) tle \ ‘ | qduct Cere\ 
}? Une rhe \ ‘ Te t 
! cle ible p ‘ he d 
tor TY) poe iture he i i 
tracte! ed by 1 i fact ‘ 
i cop er Was a ible ! 
It | nh heat dist I t | 
‘ i lire | | t) I The ’ hie 
‘ TT the ‘ ‘ had p 1} 
ind ere nard te ad bu 
ediate ‘ ar f exer ad 
v pualitie nad | nm ¢ ! 
a { nenaracte! ti that ‘ 
ed pa ( ad bye ‘ Xpected { ! 
and ten pe iture f Poo | | | 
the ’ ted tha t hy isefu t; pe re 
{ tf a product isua ( te 
Y depres ibove the arbitra ale 
( ned heat distortion p t Vr} 
io posit {f Cerex i not ad 
ed ove i i! ndicat 
’ al ict i a] the it i } 
Deel wcomplished ‘ i! el 
eK ~ itp ned by Stiudit ‘ ‘ 
ddle ) hich ndicate th 
poly ‘ f t\ rhe doa 
Dev ere tT. lel prope rtie i 
i runt | ad lhe el t hie 
peo eT ild ‘ ( ised he 
listortior odulu and ‘ 
nee 1} t at 
th, 1) pertir 
Heat Distortion 
\) ip cl | i 
mY Die }) ris il af 
a the p ! a 
! tvrene, t I hich, Styramic 
ind DCS ‘ put the inKe 





eat d n point 6H 
- e) dict t ! 
1) r cope ! 
} rene de it 
46 Plexene M i | ( 
e! md ae nit i p 
he rket | fTered mp ‘ 
hie ¢ ar t trengtt 
}) ed eathe Z ada i 
ea ignne ! pa tre 
( V/ ( ‘ ( 
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Kralastic have 


’ 
irnKe 


Mixtures 
In 1947 


Lustrex characterized as 


dified polystyrene, was offered t 

e industry. It gave a heat distor 
point of 190 ] some ten to SIX 
degree higher than standard 

er and at the same time of 


and 
d ference i! 


being some 


ed flexural strength 


eal mpre 


lb 


con pal 


ncrease ! 


innotcenhned test son, but t 


" i step the right direction 
| / Separate developments e' ed 
948, both f which utilized a new 
Das principle namely, that suit 
ible nixture of properly designed 
t ind rubbe vould show hard 
ind heat distortion point charac 
‘ approaching those of — the 
and toughne and brittle point 
iracteristie more like those of the 
itt 
Rlend of high stvyrene-low buta 
diene resin vith GR-S ty pe rubber 
er hown to possess high impact 
trength but, unless cured, gave lov 
lexural strengttl As a result rh jen 
nn molding applications were mited 
part vherein flexural strength was 
rev mn port nee Most applica 
of these high stvrene-low buta 
diene resil blended vith rubbers 
‘ nvolved cured ol thermoset 
pounds kiver then the end ust 
i Deer mited by the low heat 


of the blends, 
con pounds Vas ! 


140 | 


distortion temperature 


nicl ! tvpical 


bys range of T3A0 


Rubber-Resin 


The econd t oft resin-rubbe 


y pee 


ylend va based o1 styvrene-acrylo 
e resins and butadiene-acrylon 

e rubbers. Once again the pro 
duct possessed unusual toughness 


The high heat distortion characteris 
f the resins, which had heat 

d tion temperatures in the range 
LOD te lok permitted genera 

of the blends without curatives 


ind the compounds had both high tn 


mact and good flexural strength. How 
eve vhen first announced these ma 
rials were available only in the forn 

! fabricated parts o1 sheet stock, 
der the trade name Royalite®. They 
not d as injection molding 





Further advances in styrene plastic 
ere egistered in 1949 with the in 
reduction of specially modified poly 

renes designed for heat resistance, 
thers designed for improved toug! 

‘ . and of n olding powders based 
the iwrvionitrile resin-rubbe 

rlends, 

(4) Bake eD ’ Union Car ‘ 


(one ol tne t products, Poly- 
styrene 8S and Styron 671°, to whicl 
proved heat resistance Was attribu 
ted was said by the manufacturer to 
bye pre pared by methods which pel 


tted accurate control of both chat 


ength and chain type. Simple ! 
rease molecular weight did not 
LZ the desired effect Short be 
f e this time extensive rather basi 
studies f the polystyrene syste! ! 
i imber f laboratories id demor 
strated that complete removal of ul 


reacted mono ol low olecula 
rh polymer, and control of mole 
lial Ve but on, branching, 


ght distr 


crosslinking ete., in the remaining 
polyme permitted stgnificant in 
» t ents n resistance to crazing, 
olvent resistance, impact, and tensile 
. ngtt \pparently commercial ap 


plication of this fundamental know 


edge bore truit n the In proved poly 
enes 
Elongation 
Styron 475 Vas a new, toughe) 
polystyrene introduced in 1949. It was 
the first of several similar materials 
featuring ncereased elongation and 


rreate) toughness or 


impact reSiIs 


tance relative to gwene ral purpose poly 


stvren Others including Lustrex 
LT', Molding Compounds 201) and 
301 and QMS 151, 152, and 155 
nave appe ared during 1950 and 1951 


Table | 


ave raged 


presents a 
for 


polystyrenes 


compat Isao? 


data these modified in 


pact ind for renera 
pul pose 


nodified 


lower te 


polystvrenes In reneral, 
show 
ter 


produc ts 
nsile i about 


and 


high an elongation as the polystyren 
They have three times the impact; 
with one exception they have about 
the same heat distortion temperatur: 
and they are slightly softer thar 


No 


con posit ” 


standard polystyrene. 


the 


publ she d 
oft? 


reference to hese 





Tne. 


(on pann 


npany, 





products has be found but g 
properties plus the fact that the 
opaque dicates that they are 
ibly combinations of selected 
styvre s vith i plastic ng <¢ 
‘ 1 re I ess rubber, ! 
and tha tne contalr ubrica 
t na xterna rv bot Relat 
standard polystyrenes they offer 
nificant mpre ermvee t pact 
é mgatior 
An ¢ greater advance in t 
$s as shown by Kralastic 
daing po vde) based or iu 


blend sin 


rubbe 


the Royalite wil 


liar to that 
ich had beer 
stock in 104 
ntroduced 


ble 


is sneet 
iiding powder 


vas prepared by nding a. 





copoly if styrene and acrylor 
vith a ibbery copolymer of 
diene and acrylonitrile It ¢: 
readily inde rstood l i n 
powde based on such a blend s 
be subject a Wide variation 
prope ties of the product The 
nit n the resi ind 
and tl atio of resin to rubbs 
the final mixture ire but) pi 
iriations and a multitude f 
mndat iniations cal he 
m this alr ady flexible syst 


currently 


n three main types, the B, 
| es of olding powders 

these series are also al 
in specially ibricated modin 
known as BE and FE series 
ive particularly suited to ex 
processing. Table II shows 

data on some of the physica 
erties of the three classes o 


The Kralastic 
features 
ith good 


Kralasti 


pounds 
aximun 


nolding 


compour ds 


strer 


gt A 


teristics 


ure very good molding charac 
tics, good surface finish, and 
mum hardness, stiffness, and stre! 
Impact is lower than for BM 
pounds but the D compounds are 


net 


s 


t» 


BM ser 


D compounds 





Table I 


Averaged Properties 
Modified Impact 
Polystyrenes 


Standard 
Polystyrenes 


Averaged Properties 











Pensile psi HOO Hao 
Klongation »«) 20 
Impact (Cut Notch) ft. Ibs 1.0 ‘) 
Heat Dist. Temp Ke 1S0) TR) 
Hardness, Rockwell R-95 R-120 
Except for one type, whic ibout 160°] 
Table Il 
kK istic Type 
BM DD I 
Tensile ps $500 6500 100) 
Impact (notched) ft. Ibs 8 0.8 
Heat Dist. Temp ik 180) 187 NI 
Flow Temp. °F 5 PRO at 
Rockwell Hardness R-95 R-109 R-9 
Colors Opaque Opaque Opaque 
The injection mold ng grade B ce mpounds 
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MOLDERSCOPE 


By A. R. MORSE 


Heating Cylinder Design face ch is hot that ever ‘ 
\ phase niect t ding , il ontact ur pases art Vise 
pora ink! n tact s thar njures the plast At the next shot 
Tt " der. It pite of what t! «lt Kraded burnt materia : 
expe " te yu. e still de swept along, xing with the cooler 
\ saat net talees place it Lye beneath, and finally appears ot 
tne irtace ot the molded part as 
le eu j der as the thermo 
mica, fish-seales, or other surtace de 
; tect.) Che experimenta neaters 
™ part ne » mores —_ mammoth things over a ard long, are 
| price Va\ i controversy be we underway. and we are anxious t 
el hn Muller Supt. of Plastic get comparative data on th 
Vv ecring tit ! Cleveland and 
elves as to what is the proper di Starved-Weighed Feed 
gnof a heating ¢ nder. Out of many The matter of starved-weighed feed 
it of discu on and sketching up going to be of tremendous in port 
hat constitutes the correct design of ince in the injection industr In fact 
i heating cylinder, John has come up a machine with starved-weighed feed 
th one theory, and we have come up can produce results which rival or ex 
th another ‘hh order to prove out ceed those claimed for costly preplas 
hich of us has the right idea, we are tifying attachments. With starved 
wuuilding two heating evlinders for the veighed feed, you eliminate the con 
> oz. Watson Stillman machine which ventional proportional feeding device 
ll be identical except for the basi which is standard equipment on most 
difference which distinguishes the two machines in favor of a charge exactly 
lea. (Since John and I intend to wir equalling in weight the part vou wisl 
} 1952 SPI Technical Paper Cor to mold. The plunger bottoms ever 
test with a paper on our heaters, we time, and there is no cushion of ur 
, not goil te disclose more than a used material ahead of the plunge: 
eneral idea of what we are trving pieces will not stick in the mold wit} 
to prove!) this method of molding, and part pro 
If we are successful, and one of us perties such as toughness and dimer 
proven wrong, the outcome is going ee aoe measurably Improved 
we far-reaching effects in the Strains are reduced to a minimun 
ection heat design field. (If both and what Ss most important piece 
eaters prove about equal in perforn veight is held right or the buttor In 
ince, we are going to be in a worse fact Savings in piece welgnt throug! 
lial dar\ tnar ve are now about Ww hat proguction of —— nis reap ides 
nstitutes correct injection machine veight da in and day out alon 
iter desigt but that is a chanee ISUIT Le tne ise of starved weight 
e have to take.) feed, and brit ging the injection plun 
ver ciear nome 
Capacity Vs. Storage Now how to weigh the feed and 
Basically ou ditference of oOpimnior get it to the machine? That Ss some 
enters around two things—original thing we have real been studying 
ti capacity versus final storage Most weighing devices have a margit 
apacity | ready to mold plas Wc of error is the device cuts off They 
lot vants to move the spreade) for ire ver expensive In fact we offer a 
rd. Thi \ give the material more Toledo device hat runs about S3500 
e to melt, but of course it will cut Li eXPensi ve devices a nave some 
V1 or the i\ iilable Space o store Hyections either erro) ! intenance 
elted plastic. We want 1 nerease st, difficulty of cleaning, et And 
torag capac of the heater course you still have the problen 
; t Ve cn rul tine front oft the { cvrett neo tine materia uD int the 
t coolel ind Nave or nana i teed cvinider of the niection mac ne 
ivmyel nventor f materia ! tne itte uu a velg out the charwe 
ter state Vnik = re 1d to mold, Wi nave ist il nounced a feed 
that t eat s needed is the mer bination called the Sta 
ria vets read to eave tne vay Feed vi perates o i ti 
eat We bot vish to eliminate ind time dela principle ind « 
i irks produce better parts of piete é ! nates the Ise f scenle 
strained aterial whic! vill sta d eN pt tor necking the eront f the 
ip better in use because the materia shot when the b is first set up 
t not degraded in molding. (De Minor adjustments in the weight f 
Wing as irrent defined means eed going t tl macnine cal tye 
posure f pla to a Neate sur a vhile ‘ init Ss operatior 





iu i ( i {i ¢ i> « 
ryt h« , ent ynal niect , 
! ! t. And what is more ” 
price n the neighborhood 
—1dn r tine leede! ana 
, it it controls. The St 
eede! . i PpacKaLre init 
i ) Stalied or iny nyect 
: 1 it is rtua eel f en 
t rf l : that cnanyge 
mrt cK and easy ne Dy 
é a t ds enoug mater 
ip . irs peratior of the 
pre 24 acnine Phe init 
piete eplaces the conventiol 
ye a teed echanist ind 
eat ll t li) feet fror t 
hing erves 
Preplastifying 
rh itter of starved-weig 
$ yr to! il If not exceed 
portance that still controversia 
if preplastifving, as it w pr 
equal if not superior results o1 
cor ent nat machine witnout a! 
iiterat ! to the equipment \ 
heard Gordon Thayer tell about 
the recent SPI Conference I { 
igo ne could not help vonas 
Vl ne had investigated the 
ne ) »blems caused D\ the pr 
ma feeding device before Use 
the velg ed feed, and eliminatior 
tne CUSNILOT!I usually found anea 
the plunger produces. startling 
sult Sine the conference i 
been in two shops where molder 
large parts had figured the san 
vel rut juite independent 
vere bottoming the plunger 
velrgning the feed my hand } 
ately our work on the weigher 
convevor has been underway for 
1 year so you don’t have to st 
tne? a veigh tne feed out dy 
anvmor but that is beside the p« 
The rea ssuc s—that as inj 
d ealize the benefits of sta 
veighed feed is outlined by Th: 
they ire rong to be forced t 
isses tne vhole delicate matt 
preplastifying and = decide \ 
method the ire going to use t 
duce dentical veignt stra 
pa ts is Dotl See! to @g t i 
ae i t 1its 


107 Members At 
Philly Meeting 


Pre 1 Mr. William B. Cam, 
Project Engineer of | a * 
( pa gave expert nfni a 
his experiences with Teflon and K 

ipplications and = uses 
Fluorocarbon Polymers 

Vy Jules Jupa, Plastics Eng 
vit t M. W. Kellogg | 
spoke n the Properties nd 
factu Ke ‘ 

M (re re Neils Plastic 
gine h E. I. DuPont de Ni 
anda (¢ pal Petroche cals D 
S spoke ) the Properties 

factur f Teflor 
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Successful Designing st fis te 
e a t ‘ ed b 
for Plastics Molding 
W. M. Halliday 
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ilding or fabricating process ma ind, the designer ma nd it it spect the ilding tech 
me to be adopted. Furthermore, it reasingly difficult to select a plastics ) the advinatle fan tine ba « 
ght also be that difficult: features material and a moulding or fabricat t! tine plastics molder r 
‘ prvie neorporated in the component ng process te vive hin i finished iker feyr nstructior ind 
d ur vhich later will give rise to irticle capable of performing the vuidance on these points. In this 
numerabl difficulties vher the numerous or complex functions d he w be better enabled to. ss 
ad nanufacturing o7 operating ed. Sacrifices may nave to be made those suitable functional Tteature 
ine ire reached. Thus, quite apart n some connection resulting in a s component which will be more 
! the insuitabilits ot tne final omponent which is y fe rio? ; that sonant vit} ethic ient n old desig? 
duct’ for the purposes and func particular functional respect molding production. 
' or . reg , out set thy . 
inufact aia ins hr ba ‘ —. ne o “ting ee ~ ’ eee \ssessing the service or Operat 
as nvolve an equally complicated and Conditions 
; or exce ‘ nignher thar first nore expensive moulding too or a : . : . 
mated ' c ¢ Oe = \ \ ed Ve! Closely wit! tne 
' slowe) rate of production, nicl Hone festa ia the cuestion of 
uw une — exampre may " factors, in their turn, will incur add ' ANS a a 
loted at tl uncture, however; this tiniiaisl, dates nll eiemieeiiieiitaas accurate determination o _ the ‘ 
serve to illustrate the pomts te ; Ser Ct conditions to whict tl 
‘ vatened whet determining the Ut runct ons cnosel should also ected plastics-moulded com pone 
lestions of function he component c mvert ery close dimensiona be subjected. This too, is a vita 
nd formed part of a larger as ee a a se . sideration which has to be taker 
, b of plastic and metallic ar ponent Ssnould this occur, the task of iwccount because an incomplete as 
t ‘ vhich vas emploved in cor making ~ mould ee om anata ment of such conditions may ¢ 
ection with a certain electrical device more difficult since — the deg _— ead to the development of an ur 
The particular plastics component scat or ariation is dimin paen fact ry design, vhich n ay be four 
being considered had ai dua The functions to be performed by a break down in some respect \ 
ction of acting both a i! nsulatol = ponent should also embrace the part s p iced Into service 
ind a bridge structure on which s SIMplest SHAp possible in the fina Wit i plastics-moulded comp 
, ther metallic components were mponent design. If this is accor the perating or service condit 
embled plished the task of mould desig ind generally include some 
When initially designed the insulat inufacture vill often be corres the following points 
function only was considered and oreaniin mplified and expedited, (a) The mechanica or pl 
plastic iteria ipable of giving th resultant benefits of lower too loads to be placed on the com} 
os — espect ustertod irge nd increased rate of pro ‘ have to be determined 
mor pletion } tive irtictle neo a 1 . aut 4 casos > a ( . ict mds t ike ind 
er t " found the possessed inetion s ud ae we aS CMG . ne ‘ ne are continuous ! 
ructura ‘ ik 7 arat lh the result i poe sible | s ynt ippea Ps hye ‘ ‘ , sctios Deter — 
t int erable breakages occurred ! ore than the applicat of d ° a Pe ee d 
et t tte happens that nel the compol t 
@? 4 thy difficulty i hig) * i> Heel! ai ned aris { } | electrica sulat 
k re ting rive f material had nuractures ts application sel Y rne by the moulde ! 
- ployed) which n tur . condi ea reveals u og a ( | temperature inde? 
ed co derable difficulties and mptel ra erent Kind ( ! the Tf ed component is t pre 
lianas ts the menidinn tne gy would have been preferabl id) Whether it v ls n 
dut The f ' uutcome Was a muel | these espects is Vit ost i chemical action, o itn } 
her-pr d article mould modifica tne ‘ )) ent design features, the ait ! ind if s t! ‘ ict 
! ind lengtl production dela designe! ist bear ino mind that ‘ 
the bargair plast moulded article $ ide | (e) Whethe the } ilded 
\ thre t trouble and idded i t meta lie rie ild vhicl re ! I a { broug nt nt , Se t 
could have been avoided had the size and for rrespective f the , nsture, steam, etc., and 
lesigner worked out complete the MANTIS f mouldings ace ere r such exposure 
rroblem of function before establis] fro l sua t ich a ild tinu yrrolonged, or occasiot 
we fina e component design and irdened throughout reat crith Whether the component 
mencing the manufacture thy ) nts ind ! viait constitute su ted to ! ibbing ! i 
ildir , i prece of precision mechanist vnc ct 
r} i er elementarv exa ple | not end itself to ea oO} re (cg) Whether it will be sub je 
true, vet t does afford interest pensive iiterations t i ite date trong sunlight rT litra Ole 
x guidance upon the nature of th Once such a mold has been ¢ pleted emissions 
ractical considerations to be borne it t may prove completely uneconomic Operating conditions w iff 
nd when asse ng or determini: rr even impossible to modif ts shape, mar vays the type of material t 
the Tunet to be performed bh a I rder to obtain a somewhat differ ised, the shave and form of the « 
ponent ent moulding, because of the need ft ponent design and the mould de 
ilter the functions to be fulfilled by The requirements in posed 0 
Practical Considerations Concerning such a component ide enevating coniiitiens easy k 
Functionality It is obvious far better and vt the selection ef certain materia 
It w be helpful to state here some dent to have these questions fina preference to others which may 
the chief practical considerations ind intelligently settled at the outset parently be available and suitable 
ng when deciding upon the nature f the designing procedure nstance, if a plastic molding | 
extent of functions to be fulfilled Functions desired n a particulal operate it an elevated tempe 
t plastics moulded component omponent nust also be of such i vty isiv a maternal having 
The function selected should be a character as wil permit of read softening point will be eliminated 
ple as practicable, consistent wit! mold-ability in the material selected together from consideration | 
the satistactory working of the con Since the relationship between fume fore, plastics materials of the tl 
I ent when placed into service, Con tion, materials, and molding = st plasti kind might by pre 
iicated functions may entail difficu tal and intimate, if the designer is entir 
es n two directions. On the one not fully conversant with these itter (Continued on Page 22) 
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y tu irrent ! tine re 

ght weight body armor developed b 
e Quarterma te Corps and now be 
y tested in Korea. Still newer 
rade recent public zed that will 
provide defense against a 45 bullet at 


point blank range bids fair to become 


‘ of the most popular items oO 
iring ipparre ni the soldic r’s 

irdrobe 

rt vhite, fragile-appearing, rath 


’ pretty piece of cloth is made oft 


? 
, 2 basket-weave nvlor Its flexi 
t obviou One would hardly 
ivine it shielding a soldier from 


ne of the greatest causes of wounds 


modern warfare—low-velocity shell 
fragment The tensile strength of one 

iment 10 to 20 microns, single 
trand of thi nvlion is) 150,000 psi, 
hich ihout the same as that of 
illoy stee Further, the nylon strand 
\ in elongation of approximately 
0) percent, con pared with onl about 
Athy for allo ter 

This green panel is proof of the 
protection afforded by only nine lay 
ers of the same nylon cloth when pro 
yer bonded. This panel was used in 


wtua test and stopped i, of a 
number of metal fragments travelling 
i i velocity of 1,188 foot seconds 
This represents a speed greater than 
e muzzle velocity of a 45 automat 


Cloth 
We make armor of this material 


exible by leaving the borders of tr 


covered panel 


invular sections 


unbonded This par 


ticular section weighs just over a 


pound per square foot but it will stop 
ilf the shell fragments travelling at 
i elocity of T3850) foot seconds. The 


inbound material, while in = general 


tt as good ballistically as the bonded, 


nevertheless effective An armor 
est of this material weighs approxi 
itely T's Ib Tests in Korea indi 


cate that our soldiers will wear them 
When you realize that the 


oldier carries a summer load of over 


villingly 


4) pounds into combat with him, you 
can assess the value that he must 
place on this piece of equipme nt, if he 


villine to carry this extra weight 


Liner 
The helmet iner is made of the 
ime material—laminated and bonded 


nvion. This one, which was also used 
ictual tests, stopped 50° of the 
fired into it at a velo 
city of 1,186 foot 
etter ballistic 


World War Il 


gvether 


eel missile 
seconds, offering 
than the 


helmet and liner to 


protection 


Helmet 

Used with the new aluminum shell 
tllows greater protection and com 
fort and lighter weight. Furthermore, 
the aluminum shell continues to offer 
« soldier something which many of 
ou consider to be the old steel hel 


et’s finest attribute it makes a 


vell washbow! 


¢ 


CONNECTICUT QUIZ 


By David Mersey 
Friday, January 12, found the Cor 
necticut Sectior gathered at the Bar 


nun n Bridgeport. After the last 
meeting, someone suggested this as 
a slogan for. the Waterbury men 

bers, “neither wind or rain or sleet 
ro night can keep an SPE fro i 


meeting night.” Can’t find out who 
Vas, so no prize for that one 

Wi were shown the SPI fi 
‘Scientific Approach to Plastics.’ Mucl 
of the film was taken in the labs at 
MIT at Cambridge, and it 
shots of the various 


prese nted 


ome excellent 





| have here a sample of a dispos 


ible plastic syringe. During the last 
var it became apparent that under 
many circumstances such drugs as 


penicillin could not be readily ad 
ministered far enough forward to er 
able the 


maXximun 


wounded soldier to obtain 
protection against infec 
tion In response to this need there 
has been developed a disposable plas 
tic svringe of ingenious construction 
It consists of a glass tube closed at 
each end with a rubber stopper, con 


aining the usual dose of the drug. 
This tube is inclosed in a plastic cyl 
inder fitted with a needle. The needk 
fitted into 


the other end and forms a 


when reer oved, Is 
plunge 
vhich forces the glass tube with its 


stoppers against the sharp inner end 


of the me edle The upper stopper ther 
continues down the glass tube forcing 
the penicillin through the needle. This 


/ 


cle Vice will obi late the necessity 0 


sterilizing needles and = syringes in 
front line aid stations, thus making it 
possible to treat the soldier early and 


Ina simple effective manner 
Blood Plasma 


Many of you must have read popu 


lar articles on VPeriston or polyvinyl 
pyrrolidone which was so extensively 
used in Kurope during the last war as 
a substitute for plasma. In addition 
to this substance, a number of other 
study. One of 


which is produced by 


materials are under 
these, Dextran, 
a biological 


process, seems to have 


considerable promise as a_ readily 


manufactured, effective and stabls 
substitute for human plasma. Unfor 
tunately, a number of questions still 
remain unanswered—among them, the 
effect of Dextran on the ability of the 
body to resist infection. It is certair 
that we must find 


a cheap, reliable, 


readily stored and stable substitute 
for the extremely critical con modity. 
plasma, in order to save lives during 


hours after 
scale atomic attack 
under 
Medical Centers, 
ous university laboratories 


the first few any large 
This problen Is 
Army 


as well as in numer 


study in two oft the 


Your interest in and support of our 


research program is appreciated, We 


hope it continues 





mate iis DeIng put througn tes \ 
The sel Us part ot the meet = 

Vas al ner “quiz session.” This t 

the tool makers took a hand at stu 


yr tne Magnenet 
Wargo a ' 


Bridgeport | 


ng experts, Rene 
Waterbury; and Andrew 
Hodwath of 


nner for fhitteer 


Jose pt 
. dollars, was G 
nar Lindquist of Model Tool ¢ 
Asked he, “In = work 


Br age p rt 
‘ molders, each one has 


for Various 
own ideas on construction, sucl 
types and sizes of runners, press 
pads, et Is it possible that each 
can be right, as he claims he is 
Many other questions were sub 
ted. Here are a few. Warren SI} 
know, “In a plunger 
why use round runners when rectat 
make for cheay 
Andy Wargo 


a plunger mold, what 


wanted to 
ular ones would 
construction cost.” 


up with, “In 


the best type of steel for inserts 
pin-point gated cavities?” Alb 


Polei of Waterbury asked, “In a tra 
fer mold, how can you prevent 

vents from causing sticking and sta 

Sloan of Plastic Ma 
facturers, submitted, “If a tool-mak 

makes a mold from a product p } 
should he be ’ 


ing?” C. T. 


~ 


re sponsible for the 


eration of the mold, d mensionally 





Successful Designing 
(Continued from Page 20) 


Similarly, if a component ha 


operate in conjunction with acid 
order to withstand the corrosive 
fects arising therefrom, it will be 


sential to select) an 


acid-resis 
material. 

The designer will also appre 
working 


operating conditions to which a « 


that when considering 


ponent 


vill be exposed, it will be 


advisable for him to assess these 


their worst level or maximum eff: 


; 


This will be essential in order 


the eventual design will be enabled 
operate effectively and withstand s¢ 
vice rigours without the risk of f 
ing, due to a sudden worsening of 
service conditions. 


Where any 


erating conditions arise, it Wil 


special or unusual 
helpful if the designer consults 
mold maker and molding engineer 
ascertain whether these conditions 
particular difficulties i 


Vvoive al 
spect of the mold, or production f 
the materials selected. 

Where the operating conditions « 
uniform, 


as possible, the task of 


” maintained as simple, 
as light 
component designer will be appre 

ee ae 


ly simplified, since he will, it 
first place, be afforded greater cl 
’ materials, and. se ondly, W 


vie ‘) choose a re latively sin 


component shape 


(To be continued) 
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The Injection Molders’ 


HEATER OF THE FUTURE 
HERE TODAY 





OP ame Wd . 
The IMS Superheater 
All the Benefits of Preplasticizing 
M ore Melting Capacity—More Clamping Area, et 
at a Fraction of Preplasticizing Cost 
Send for Special Bulletin 

IMS Stock Model 

12-0z. Superheater for Reed 8's $995.00 


Write for Prices on Other Makes and Models 


Injection Molders Supply Co. 


Penton Bldg. Cleveland 13, Ohio 
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istic Molding by John Delmonte 
lesigned to be useful to the plant tion for the Molding Plant, and Plant 
ipervisor as we as to the plastics Layout P 
neer, A good outline of the cove As the list of chapters shows, the 
ure ; given by the chapter titles, book is especially valuable to those in 
ch are Introduction to Plasties the injection and extrusion business 
Molding Materials, Hydraulic Pumps The subjects of equipment, applica 
r Molding Presses, Mechanical Pres tion and tinstrumentatior make the 
Systems, Hydraulic Accumulators book a versatile text. 
ind Packings, Valves for the Molding Plastics Molding is we printed and 
1’ t, Distributior of Gases and attractively bound; Delmonte is eas 
| { Heat for the Molding of Plas to read. The book is published by Johr 
VINYL FILM In Table VII the cost of three diff 
erent size extruders s shown, and 
(Von' ed from Page 14) he cost of the corresponding tubular 
icteristics almost entirely vher die film heads. It is possible to ake 
xtruded below at ! lin thickness any thickness of film on any of the 
Fable VI shows that the reductior different size extruders, but natural 
trength of the vinyl filn Ss not it is easier to make larger diamete 
it that the film is unusable tubes with the larger dies 
rABLE VI The physical properties of the f 


Comparative Physical Test Data on 


Extruded Thinner 
Forumla Based on 
Resin and 30 Dt 


ckness - 


Film 
1 


good 


by othe methods 


appeal to de 
of film prepared 
and there is a real cost 


to get into the 


ley *i1 


fully as 


advantage 


being able nanufactu 


said that many of our customers : 
th us that there is a large 
arket for extruded filn 
of them have 
manufacture, now that t s kr 


that it can be done 


Installed equ pn ent 


TABLE VII 


Extrusion Equipment Cost 
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gation 220) Low 
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kixtruder, 1 Diameter Screw 

Tubular Die, 4° Diameter 
kixtruder, 2! Diameter Screw 

Tubular Die, 8° Diameter 


Kxtruder, 3'. 
Die, 14 


Tubular 


Diameter 


Sere 


Diamete 
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May also be used with 
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Dunnican Associates 


Wm. J. DUNNICAN of DUNN 
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Road, Union, New Jersey aanounc ; 
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Representatives by GORDON CHEM i 
ICAL COMPANY of Wilmingt 
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